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3RQVTRO Z BTFVFPMJQVR IJ AFTQF JQ DMHWcFU IJ OF 3RPWQMIFI 3FPSJUMQF IJ
;WHFQFU @JUJTXF =FHMRQFO IJ ?FPSF 7FOJTFU"

2C9183> <$

7YW_XSNKN 7KWZO]SXK NO @_MKXK] e5cKM_MRY DO\m

'!0)./% 1240.5*0#$&-260)./"+20

@5AC<5=

9V ^\KLKTYNO SX`O]^SQKMSlX ^_`YMYWY YLTO^S`YZ\SXMSZKV MYX^\YVK\ c ^\K^K\ VK SXMSNOXMSKNO VK ]K\XK]K\MYZ^SMK OX
S̀M_kK]& VK M_KV O] _XKOXPO\WONKN SXPOMMSY]KZK\K]S^K\SK KV^KWOX^O MYX^KQSY]KZ\YN_MSNKZY\ OV KMK\YFK\MYZ Ô]

]MKLSOS& OV M_KV `SOXO Z\YN_MSOXNY M_KX^SY]K] Zi\NSNK] OMYXlWSMK] K VK7YW_XSNKN7KWZO]SXK NO @_MKXK]
eEO]O\`K BKMSYXKV NODKWZK<KVO\K] 6h\LK\K8 5MRSVVi( 5Z\Y`OMRKXNY VK MKWZKkK NO MKZ^_\K c O][_SVK NO
`SM_kK] VK M_KV ]O SXSMSl OV +/NO WKcY NOV Z\O]OX^O KkY& ]O MKZ^_\Y 0+0,`SM_kK] NO]NO OV +0 NOWKcY KV -+
NO ?_VSY NOV Z\O]OX^O KkY& ZYLVKMSlX[_O \OZ\O]OX^KOV /+(-+"NO VKZYLVKMSlX ^Y^KV& ^YNK]OVVK] ZO\^OXOMSOX^O]
K VK 7YW_XSNKN 7KWZO]SXK NO @_MKXK] ' EO]O\`K BKMSYXKV NODKWZK <KVO\K] 6h\LK\K 85MRSVVi( 9X^\O VK]
`SM_kK] MKZ^_\KNK]]O RKVVK\YXKN_V^Y]& T_`OXSVO]c M\jK] NO KWLY] ]ObY] VK] M_KVO] P_O\YXObKWSXKNK] _XK
K _XK ZK\K NO^O\WSXK\ OV Q\KNY NO SXPO]^KMSlX NOV ZK\K]S^Y& NYXNO ]O NO^O\WSXl [_O +0.0 `SM_kK] O]^KLKX
SXPO]^KNK] ZY\ VK ]K\XK& XmWO\Y [_O \OZ\O]OX^K OV ,0(1+" NO VK ZYLVKMSlX ^Y^KV MKZ^_\KNK( @Y] Q\KNY] NO
SXPO]^KMSlX RKVVKNY] P_O\YX NO 2./ `SM_kK] MYX ]K\XK VO`O& ./,`SM_kK] MYX ]K\XK Q\K`O c -.3`SM_kK] W_c
Q\K`O]( @K KZVSMKMSlX ^lZSMKV MYX]S]^Sl NO _X_XQnOX^Y Z\OZK\KNY KLK]ONOKMOS^O[_OWKNYNOWY^Y\ c Kd_P\O&
OX _XK Z\YZY\MSlXNO,**Q NOKd_P\O NS]_OV^Y OX _X VS^\Y NOKMOS^O& OV M_KV P_O _X^KNYOX VK] dYXK] `S]SLVOWOX^O
KPOM K̂NK]ZY\OV ZK\K]S^Y& Wh] VKKZVSMKMSlX`jK ]_LM_^hXOKNO >`O\WOM^SXKKV +"]OQmXZY]YVYQjK \OMYWOXNKNK
+WV)/*UQNO ZO]Y S̀`Y cMYWYMYWZVOWOX^Y VK P_WSQKMSlXNONY\WSNO\Y]c \O`YVMKNO\Y]MYX_XKX^SZK\K]S^K\SY&
OV M_KV VVO`KMYWYZ\SXMSZSY KM^S`YOV 7SZO\WO^\SX& OX _XK MYXMOX^\KMSlXNO 0WV( ZK\K+/ VS^\Y]NOKQ_K&5V ZY]^'
^\K^KWSOX^Y W_\SO\YX 2+ `SM_kK] NOLSNY KV K`KXdKNY O]^KNY NO Q\K`ONKN( @Y] \O]_V^KNY] YL^OXSNY] OX VK]
S̀M_kK] ^\K^KNK] WONSKX^O VKKZVSMKMSlXKX^O] NO]M\S^K& P_O\YX NO VK ]SQ_SOX^OWKXO\K4 NOX^\YNO VK7YW_XSNKN

7KWZO]SXK NO @_MKXK]& ]O ^\K^K\YX +,11`SM_kK] NO VK] M_KVO] V_OQYNO VK KZVSMKMSlXKV ^\K^KWSOX^Y& ]O RKX
\OM_ZO\KNY +,.3 OTOWZVK\O] MY\\O]ZYXNSOX^O KV 32" NO VK ZYLVKMSlX ^\K^KNK c W_\SOXNY ,2 `SM_kK] ZY] '
^\K^KWSOX^Y O[_S`KVOX^O KV ,"( 9X M_KX^Y K VK dYXK NO VK EO]O\`K BKMSYXKV NO DKWZK <KVO\K] 6h\LK\K 8
5MRSVVi& ]O ^\K^K\YX -03 S̀M_kK] ]YWO^SNK]KV ^\K^KWSOX^Y& ]O ]KV`K\YX-+0 O[_S`KVOX^O KV 20" c W_\SO\YX/-
O[_S`KVOX^OKV +."(5 VKO`KV_KMSlX PSXKV NO VK]`SM_kK] ^\K^KNK] WONSKX^O VK WO^YNYVYQjK KZVSMKNK& ]OMYXMV_cO
[_OO]^K PY\WK NO ^\K^KWSOX^YO]W_c OPOM^S`Y c]O VYQ\K MYX^\YVK\ OV Q\KNY NO SXPOMMSlX ZY\ ]K\XKOX`SM_kK](
Ah]K_X ^OXSOXNYOX MYX]SNO\KMSlX[_OO]^KO]ZOMSO O] NONSPjMSVWKXOTY& NOLSNYKV MYWZY\^KWSOX^YXK^_\KV NO
SI MZWMKQM SI K\IS WMY[MUMKMI SI NI\UI ZQS]MZ[YM'

* Articulo presentado al VII Congreso Mundial en Camélidos Sudamericanos, llevado a cabo en
la ciudad de Puno - Perú, los días 28 al 30 de octubre del 2015.
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@K]K\XK]K\MYZ^SMKO] _XK SXPOMMSlXZK\K]S^K\SK MYX^KQSY]KZ\YN_MSNK
WVY MS IKIYV()4+236,5 5+)*.,. "AV]VI% *22*#' CYQUKQWIS KI\ZIU[MLM SI
W_O\̂ ONO VK] S̀M_kK] ZK]KXNYc]SOXNYMYX]SNO\KNKOX ^SOWZY] KM^_KVO]
KVTVMS WYQTMY S\OIY LM TVY[ISQLIL^ I\UZMO\ULV S\OIY SI KI_I N\Y[Q]I'
#JmkSQK& ,*+.$( 9]^KOXPO\WONKN K^KMK K VK] S̀M_kK] [_O]OOXM_OX^\KX
ZY\ OXMSWK NO VY] -&2** W]XW& WKXOTKNK] ^KX^YOX]SV`O]^\jK MYWY OX
]OWS'MK_^S`O\SY& #@OQ_jK& +333$& M_cK Z\O]OXMSK NO O]^O KMK\Y O]
]SXlXSWY NO W_O\^O VY M_KV XY] RK YLVSQKNY K ^YWK\ KMMSYXO] NO
MTMYOMUKQI WIYI [YI[IY^ KVU[YVSIY MZ[MTIS% MS K\IS ]QMUM WYVL\KQMULV

M_KX^SY]K] Zi\NSNK] OMYXlWSMK] K XS`OV XKMSYXKV c OX O]ZOMSKV K VK
7VT\UQLIL 7ITWMZQUI LM ?\KIUIZ ` DMZMY]I AIKQVUIS LM CITWI

;ISMYIZ% ^I X\M ZM [QMUM YMWVY[MZ MU MZ[VZ S\OIYMZ LM +/'0*! LM
`SM_kK] KPOM^KNK] ZY\ O]^O ZK\K]S^Y( 8_\KX^O VY] mV^SWY] 1 KkY]& O]^O
MKWiVSNY ]SV`O]^\O RK`OXSNY ]_P\SOXNY]SVOXMSY]KWOX^O OV OWLK^O NO
MZ[M TIS MS K\IS INMK[I I WVJSIKQVUMZ MU[MYIZ ^ I N\[\YV W\MLM ZMY

\O]ZYX]KLVO NO VK NO]KZK\SMSlXNOO]^KO]ZOMSO(

9V Z\O]OX^O ^\KLKTY NO SX`O]^SQKMSlX ZO\]SQ_O OV YLTO^S`Y NO ^\K^K\ c
MYX^\YVK\ VK ]K\XKOX`SM_kK] NO VK MYW_XSNKN MKWZO]SXK NO @_MKXK]
^ SI DMZMY]I AIKQVUIS LM CITWI ;ISMYIZ% K\IS YMZ\S[I Z\TITMU[M

KVTWSQKILIWVY MS KVTWVY[ITQMU[V WYVWQVLM SIMZWMKQM% UV VJZ[IU[M IS
,* LM R\SQV ^I ZM VJZMY]IYVU YMZ\S[ILVZ LM MZ[M [YIJIRV SVZ K\ISMZ ZM

NO^KVVKX KMYX^SX_KMSlX(

<1B5@81;5A E <^B>4>A

9V ^\KLKTY NO SX`O]^SQKMSlX ]O \OKVSdlOX VK 7YW_XSNKN 7KWZO]SXKNO
@_MKXK] eEO]O\`K BKMSYXKV NO DKWZK <KVO\K] 6h\LK\K 8 5MRSVVi&
_LSMKNK OX OV 8S]^\S^Y c D\Y`SXMSK NO @_MKXK]& EOQSlX5cKM_MRY MYX
WY^S`Y NO VK \OKVSdKMSlX NO VK 7KWZKkK NO 7KZ^_\K c O][_SVK NO
S̀M_kK]MY\\O]ZYXNSOX^OK VY] WO]O] NOAKcY& T_XSY c T_VSY NOV Z\O]OX^O

KkY(
9XO]^OZO\SYNYNO ^SOWZY]OMKZ^_\K\YX _X ^Y^KV NO0+0,`SM_kK]OX^\O
M\jK]& T_`OXSVO] cKN_V^K] NO KWLY] ]ObY]& OXMYX^\KXNY+0.0`SM_kK]
MYX ]K\XK M_cK O[_S`KVOXMSK O] KV ,0(1+" NO VK ZYLVKMSlX W_O]^\KV
K\^VZ YMZ\S[ILVZZM LMT\MZ[YI MU SI ZQO\QMU[M [IJSI3

BFGOF =\ &'0 8QHMIJQHMF IJ AFTQF JQ OF 3RPWQMIFI 3FPSJUMQF IJ ;WHFQFU # @JUJTXF =FHMRQFO
IJ ?FPSF 7FOJTFU 2`TGFTF 4 1HLMOOa [ (&'+$

6WJQVJ0 5OFGRTFHMdQ STRSMF IJO FWVRT # 3RPWQMIFI 3FPSJUMQF IJ ;WHFQFU [ @=?7$
%9] XOMO]K\SY SXNSMK\ [_O VK EO]O\`K BKMSYXKV NO DKWZK <KVO\K] ]O OXM_OX^\K _LSMKNK NOX^\Y NO VK] +, WSV ROM^h\OK] [_O VO ZO\^OXOMOX K VK
7YW_XSNKN 7KWZO]SXK NO@_MKXK] \OMYXYMSNK MYWY ^KV OXOV KkY ,*+.(

=\ 6JHLF IJ
HFSVWTF

;WKFT DMHWcFU
HFSVWTFIFU

DMHWcFU HRQ
UFTQF

* *2().(+)*. 7ISIP\I^KKV & 77? ,-2 /+
+ +*().(+)*. 9QMYYVP\QUKV & 77? .*1 /0

, ++().(+)*. @MLQIS\UI & 77? +20 +2

- +/().(+)*. =UKIP\IZQ & 77? ,*2 /*

. +0().(+)*. =Y\YV "7MY' WMY# ` 77? 22/ /*0
/ *,()/(+)*. EISSI BYKKV & 77? /*. /1

0 *.()/(+)*. <\MYI 7KVKPI^VKK & 77? *,* 1

1 */()/(+)*. DI^\UI & 77? +2, ,.
2 *1()/(+)*. 7PQKKPI^WITWI ` 77? *2 ,

*) +.()/(+)*. =SIKI[IWITWI & 77? .,0 ,+0
** )-()0(+)*. EIUKI^WITWI & DAC; ,-* .-

*+ )/()0(+)*. 7KVKPIUKKI & DAC; 00* *-/
*, )0()0((+)*. @QUIZKPI^VKK & DAC; ,+2 -/

*- )2()0(+)*. GISSM ;ISMYIZ & DAC; .1. *).
*. **()0(+)*. H\YIKKY\TQ & DAC; /+ *1

?>2;138_= B>B1; /*/+ */-/

?>@35=B195 B>B1; ! +'$)'! (,$-'!

<^B>4>

9V Wi^YNY_^SVSdKNY P_O VKKZVSMKMSlX ^lZSMKV NOV _XQnOX^YZ\OZK\KNY OX
LK]O KKMOS^O[_OWKNYNOWY^Y\ Wh]Kd_P\OK \KdlXNO,**Q NOKd_P\O
ZY\ VS^\Y NOKMOS^O[_OWKNY NO WY^Y\ WOdMVKNYNO WKXO\KRYWYQiXOK
cM_cKKZVSMKMSlX P_OO]ZOMjPSMKWOX Ô OX VK]dYXK]KPOM^KNK] S̀]SLVOWOX^O
ZY\ OV ZK\K]S^Y& K]j WS]WY ]OKZVSMl >`O\WOM^SXK KV +"& `jK ]_LM_^hXOK
]OQmX ZY]YVYQjK l]OK + WV( NO >`O\WOM^SXK OX MK]Y NO KN_V^Y] c
T_`OXSVO] c OXMK]YNOM\jK] *(/ WV( G\K^hXNY]O NO]O\ _XKOXPO\WONKN
KV^KWOX^O MYX^KQSY]KMYWYZ\O`OXMSlX KV MYX^\YV NOV ZK\K]S^Y& ]O KZVSMl

OV Wi^YNY NO]M\S^Y K ^YNK] VK] `SM_kK] MKZ^_\KNK]( 9X M_KX^Y K VK
NO]SXPOMMSlXNO \O`YVMKNO\Y] c NY\WSNO\Y] ]O _^SVSdl_XZ\YN_M^Y [_O
[QMUM KVTV WYQUKQWQV IK[Q]V IS 7QWMYTM[YQU% LQZVS]QMULV / TS' LMS

LMZQUNMK[IU[MMU*. SQ[YVZLMIO\I'

@5AC;B14>A

AONSKX^OOV ^\K^KWSOX^YKZVSMKNY K VK] `SM_kK] KPOM^KNK]MYX ]K\XKOX
SI 7VT\UQLIL 7ITWMZQUI LM ?\KIUIZ `DMZMY]IAIKQVUIS LM CITWI

<KVO\K] 6h\LK\K8 5MRSVVi& ]O ^\K^K\YX+0.0`SM_kK] NO VK] M_KVO] 2./
`SM_kK] ^OXjKX ]K\XK VO`O& ./, `SM_kK] MYX]K\XKQ\K`Oc -.3 S̀M_kK]

%#& ! %$"

#2)"($-+!
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W_c Q\K`O]( HXK`Od KZVSMKNY OV ^\K^KWSOX^Y ]O \OM_ZO\K\YX+/0/ OTOWZVK\O] MY\\O]ZYXNSOX^O KV 3/"NO VK ZYLVKMSlX KPOM^KNK ZY\ OV ZK\K]S^Y NO VK
]K\XK c W_\SOXNY 2+ S̀M_kK] ZY]^'^\K^KWSOX^Y O[_S`KVOX^O KV /"( 9V ^SOWZY NO O`KV_KMSlX NO O]^Y] KXSWKVO] P_O K VY] ., NjK] NO]Z_i] NORKLO\VO]
IWSQKILVMZ[M [YI[ITQMU[V

6MKWTF =\ ' 1QVJU IJO VTFVFPMJQVR 6MKWTF =\ ( 4JUSWaU IJO VTFVFPMJQVR

BFGOF =\ &(0 @JHWSJTFHMdQ IJ XMHWcFU VTFVFIFU JQ OF 3RPWQMIFI 3FPSJUMQF IJ ;WHFQFU # @JUJTXF =FHMRQFO IJ ?FPSF 7FOJTFU
2`TGFTF 4 1HLMOOa [ (&'+

6WJQVJ0 5OFGRTFHMdQ STRSMF IJO FWVRT # 3RPWQMIFI 3FPSJUMQF IJ ;WHFQFU [ @=?7$
#%%$ ., S̀M_kK] MYX]K\XK P_O\YX VSLO\KNK] ]SX \OMSLS\ ^\K^KWSOX^Y ZY\ SX^O\`OXMSlXNOV \O]ZYX]KLVO NOV g\OKBK^_\KV D\Y^OQSNK(

48A3CA8_=$

8O KM_O\NY K VY] \O]_V^KNY] YL^OXSNY]NO 0 +0, #/+(-+"$ NO `SM_kK]
KIW[\YILIZ * /-/ "+/%0*!# PIU ZQLV LQIOUVZ[QKILIZ KVU ZIYUI% MZ[M

YMZ\S[ILV MZ ITWSQITMU[M Z\WMYQVY I SV YMWVY[ILV WVY 6MS[YIU ,6" )/'
#,*++$& [_SOX WOXMSYXK _X /(0" NO `SM_kK] Z\O]OX^KX VO]SYXO] NO
ZIYUI WYQUKQWISTMU[M LMS IKIYV ()4+236,5 5+)*.,.% ^ UV WYMZMU[IULV
NSPO\OXMSK] O]^KNj]^SMK] OX^\O ]ObY] cONKNO]( 9]^O WS]WY ZY\MOX^KTO
YL^OXSNYO] ^KWLSiX ]_ZO\SY\ P\OX^OK _X 1"NO VK ZYLVKMSlX KPOM^KNK
WVY ZIYUI MU SI _VUI LM <\IU\KVWITWI ^ 5^IK\KPV MZ LMKQY \UIZ
2,&0WSV MKLOdK] [_O NK^KXNOV KkY,***& \OZY\^KNYZY\JmkSQK #,*+.$&

=\ ;WKFT
DMHWcFU VTFVFIFU DMHWcFU PWJTVFU SRUV#

VTFVFPMJQVR
DMHWcFU @JHWSJTFIFU

F ORU *( IbFU

* 7ISIP\I^KKV & 77? /+ - .1

+ 9QMYYVP\QUKV & 77? /0 0 /)

, @MLQIS\UI & 77? +2 ) +2

- =UKIP\IZQ & 77? /* + .2

. =Y\YV "7MY' WMY# ` 77? /*0 0 /*)

/ EISSI BYKKV & 77? /1 ) /1

0 <\MYI 7KVKPI^VKK ` 77? 1 ) 1

1 DI^\UI & 77? ,. + ,,

2 7PQKKPI^WITWI & 77? , * +

*) =SIKI[IWITWI & 77? ,+0 . ,++

** EIUKI^WITWI & DAC; .- , .*

*+ 7KVKPIUKKI & DAC; *-/ / *-)

*, @QUIZKPI^VKK & DAC; -/ + --

*- GISSM ;ISMYIZ & DAC; *). +-$$ 1*

*. H\YIKKY\TQ & DAC; *1 *1$$ )

?>2;138_= B>B1; */-/ .' *./.

?>@35=B195 B>B1; ! '&&! +! /+!

ZO\Y SXPO\SY\ MYX VY] \OZY\^O] NO VK 7CB5; #,*+.$ [_SOXO] ]OkKVKX_X
SXM\OWOX^l KV ,*+, MYX +, -22 `SM_kK] SXPOM^KNK] ZY\ O]^O ZK\K]S^Y(
7YX \O]ZOM^YKV ^\K^KWSOX^Y MYX VK KZVSMKMSlX NOV _XQnOX^Y OXLK]O K
KMOS^O [_OWKNY cKd_P\O [_O WK^KKV ZK\K]S^Y ZY\ K]PSbSK c ]_] NOWh]
MYWZYXOX^O] KM^mKX MYWY \OQOXO\KNY\O] NO VK ZSOV( 5NOWh] O]
\O]KV^KX^O WOXMSYXK\ [_O _XK `Od ^\K^KNK] K VK] `SM_kK] MYX O]^O
Wi^YNY& O]^K] KV MKLY NO - K /& RY\K] \O^YWK\YX ]_] KM^S`SNKNO]
MY^SNSKXK] NO]ZVKdhXNY]OZY\ OV MKWZY cKVSWOX^hXNY]OXY\WKVWOX^O(
DYNOWY] YL]O\`K\ OV SXM\OWOX^Y NO VK] `SM_kK] SXPOM^KNK] ZY\ OV
IKIYV ()4+236,5 5+)*.,. ^ SI NIS[I LM YMWVY[MZ ZVJYM MS [YI[ITQMU[V ^
KVU[YVS LM SI ZIYUI'

%#& ! %$"

$-,1/-*41/"1"+(&,1-%&0"/,"&, 3($25"0 %& *"$-+2,(%"% $"+.&0(,"%& *2$","0/&0&/3","$(-,"*%&."+." '"*&/"0
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5Q_S\\O& ?( +332( >XPO]^KMSYXO] ZY\ OM^YZK\h]S^Y] c WY\NON_\K]&
ZSMKN_\K]NOK\^\lZYNY](+.fONSM( AObSMYAKM <\Ka
<QSS'

6MS[YIU% E'?'% AISSIY% ;'D' ;VU_ISMZ% D'>' +)**' 8Z[\LQV ZIUQ[IYQV LM

`SM_kK] OX ]SV`O]^\SK NOV h\OK XK^_\KV NO WKXOTY
SX^OQ\KNYXKMSYXKV 5ZYVYLKWLK'6YVS`SK( 9MYVYQjKOX
6VSQ]QI

6YVO^jX IO^O\SXK\SY CPSMSKV& ,**1( AKXOTY ]KXS^K\SY NO VK `SM_kK( 6IC
Ab2% == EMTMZ[YM'

7CB5; ,**/( GiMXSMK] ZK\K OV WKXOTY Z\YN_M^S`Y NO VK `SM_kK OX
7RSVO( 7Y\ZY\KMSlXBKMSYXKV ;Y\O]^KV(

;>5 ,**2( ;_XNKMSlX ZK\K VK >XXY`KMSlX 5Q\K\SK( ASXS]^O\SY NO
5OYQK\S[\YI' CW' **& */

@OQ_jK& <( +333( 9XPO\WONKNO] DK\K]S^K\SK] c5^VK]DK\K]SMYVlQSMY NO
7KWiVSNY] F_NKWO\SMKXY]( 9NS^Y\SKV NO AK\& DO\m(
*)) WW% @IYKVWWQLV ;' 5Y_ITMULQI H' ^ GQSI 6'

,**2( FK\XKOXMKWiVSNY]]_NKWO\SMKXY] eISM_kK]
I>75A' ISM_kK]& 7KWiVSNY] c KWLSOX^O( DZ .(

AO\MU( +33-( AKX_KV NO AO\MU `O^O\SXK\SK (.^K ONSMSlX( 6K\MOVYXK(
*0*- ` *0 W'

A>B5<( ,*+*( 7YWZOXNSYNO9]^KNj]^SMK NOVASXS]^O\SY NO5Q\SM_V^_\K
e EOQSlX?_XjX

BY`YK 7(& ;VY\O] 5(& +33+( D\YN_MMSlX NO \_WSKX^O] WOXY\O]
aISWIKIZc% 8LQ[VYQIS D\TMYI ?QTI' CW' +1- &+2*'
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